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EFFECTIVE RECEPTION METHOD IN
WIRELESS COMMUNICATION SYSTEM
PROVIDING MBMS SERVICE

This application 1s a National Stage Entry of International
Application No. PCT/KR2008/004640, filed on Aug. 8, 2008,

and claims priority to Korean Patent Application No.
10-2008-0077562, filed Aug. 7, 2008 and U.S. Provisional

Application No. 60/955,040, filed Aug. 10, 2007/, each of
which 1s hereby incorporated by reference 1n 1ts entirety as i

tully set forth herein.

TECHNICAL FIELD

The present invention relates to a radio (wireless) commu-
nication system providing a radio communication service and
a terminal, and more particularly, to a method for receiving a
MBMS service etlectively by considering of time informa-
tion related to a MBMS service transmission scheme.

BACKGROUND ART

FIG. 1 shows an exemplary network structure of an
Evolved Universal Mobile Telecommunications System
(E-UMTS) as a mobile communication system to which a
related art and the present invention are applied. The
E-UMTS system 1s a system that has evolved from the exist-
ing UMTS system, and its standardization work 1s currently
being performed by the 3GPP standards organization. The
E-UMTS system can also be referred to as a LTE (Long-Term
Evolution) system.

The E-UMTS network can roughly be divided into an
E-UTRAN and a Core Network (CN). The E-UTRAN gen-
erally comprises a terminal (1.e., User Equipment (UE)), a
base station (i.e., eNode B), an Access Gateway (AQG) that 1s
located at an end of the E-UMTS network and connects with
one or more external networks. The AG may be divided into
a part for processing user traffic and a part for handling
control traffic. Here, an AG for processing new user traffic and
an AG for processing control traffic can be communicated
with each other by using a new 1ntertace. One eNode B may
have one or more cells. An interface for transmitting the user
traific or the control traific may be used among the eNode Bs.
The CN may comprise an AG, nodes for user registration of
other UEs, and the like. An interface may be used to distin-
guish the E-UTRAN and the CN from each other.

The various layers of the radio interface protocol between
the mobile terminal and the network may be divided into a
layer 1 (1), alayer 2 (L2) and a layer 3 (LL3), based upon the
lower three layers of the Open System Interconnection (OSI)
standard model that 1s well-known 1n the field of communi-
cations systems. Among these layers, Layer 1 (LL1), namely,
the physical layer, provides an information transfer service to
an upper layer by using a physical channel, while a Radio
Resource Control (RRC) layer located 1n the lowermost por-
tion of the Layer 3 (LL3) performs the function of controlling
radio resources between the terminal and the network. To do
so, the RRC layer exchanges RRC messages between the
terminal and the network. The RRC layer may be located by
being distributed 1n network nodes such as the eNode B, the
AG, and the like, or may be located only 1n the eNode B or the
AG.

FIG. 2 shows an exemplary control plane architecture of a
radio interface protocol between a terminal and a UTRAN
(UMTS Terrestrial Radio Access Network) according to the
3GPP radio access network standard. The radio interface
protocol as shown in FIG. 2 1s horizontally comprised of a
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2

physical layer, a data link layer, and a network layer, and
vertically comprised of a user plane for transmitting user data
and a control plane for transferring control signaling. The
protocol layer in FIG. 2 may be divided into L1 (Layer 1), L2
(Layer 2), and L3 (Layer 3) based upon the lower three layers
of the Open System Interconnection (OSI) standards model
that 1s widely known 1n the field of communication systems.

The user plane (U-plane) denotes a path for transmitting,
data generated 1n the application layer, e.g., voice data, Inter-
net Packet data, and the like. The control plane (C-plane)
denotes a path for transmitting control messages used by the
terminal and the network for a call management.

Hereinaftter, particular layers of the radio protocol control
plane of FIG. 2 and of the radio protocol user plane of FIG. 3
will be described below.

The physical layer (Layer 1) uses a physical channel to
provide an information transier service to a higher layer. The
physical layer 1s connected with a medium access control
(MAC) layer located thereabove via a transport channel, and
data 1s transferred between the physical layer and the MAC
layer via the transport channel. Also, between respectively
different physical layers, namely, between the respective
physical layers of the transmitting side (transmuitter) and the
receiving side (recerver), data 1s transierred via a physical
channel.

The Medium Access Control (MAC) layer of Layer 2 pro-
vides services to a radio link control (RLC) layer (which 1s a
higher layer) via a logical channel. The RLC layer of Layer 2
supports the transmission of data with reliability. It should be
noted that 11 the RLC functions are implemented 1n and per-
formed by the MAC layer, the RLC layer itself may not need
to exist. The PDCP layer of Layer 2 performs a healer com-
pression function that reduces unnecessary control informa-
tion such that data being transmitted by employing Internet
Protocol (IP) packets, such as IPv4 or IPv6 can be elfficiently
sent over a radio interface that has a relatively small band-
width.

The Radio Resource Control (RRC) layer located at the
lowermost portion of Layer 3 i1s only defined 1n the control
plane, and handles the control of logical channels, transport
channels, and physical channels with respect to the configu-
ration, re-configuration and release of radio bearers (RB).
Here, the RB refers to a service that 1s provided by Layer 2 for
data transier between the mobile terminal and the UTRAN.

As for channels used in downlink transmission for trans-
mitting data from the network to the mobile terminal, there 1s
a Broadcast Channel (BCH) used for transmitting system
information, and a downlink Shared Channel (SCH) used for
transmitting user traflic or control messages. A downlink
multicast, traflic of broadcast service or control messages
may be transmitted via the downlink SCH or via a separate
downlink Multicast Channel (MCH). As for channels used 1n
uplink transmission for transmitting data from the mobile
terminal to the network, there 1s a Random Access Channel
(RACH) used for transmitting an mitial control message, and
an uplink Shared Channel (SCH) used for transmitting user
traffic or control messages.

Logical channels located above the transport channel and
mapped onto the transport channel may include a Broadcast
channel (BCCH), a Paging Control Channel (PCCH), a Com-
mon Control Channel (CCCH), a Multicast Control Channel
(MCCH), a Multicast Trailic Channel (MTCH), and the like.

The physical channel 1s comprised of a plurality of sub-
frames on a time axis and a plurality of sub-carriers on a
frequency axis. Here, one sub-frame 1s comprised of a plu-
rality of symbols on the time axis. One sub-frame 1s com-
prised of a plurality of resource blocks (RBs), and a resource
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block 1s comprised of a plurality of symbols and a plurality of
sub-carriers. In addition, each sub-frame may use specific
sub-carriers ol specific symbols (e.g., a first symbol) of a
corresponding sub-frame for the Physical Downlink Control
Channel (PDCCH), that 1s, the LL1/L.2 control channel. One
sub-frame has a time duration (or period) of 05 ms, and a
Transmission Time Interval (T'T1) indicating a unit of time
that data 1s transmitted has a time duration of 1 ms, corre-
sponding to 2 sub-frames.

As described above, the E-UTRAN 1s comprised of two
parts: one 1s the base station and the other the terminal. Radio
resources in one cell are comprised of uplink radio resources
and downlink radio resources. The base station 1s configured
to handle an allocation and a control of the uplink radio
resources and the downlink radio resources of the cell. That 1s,
the base station may determine when and which terminal uses
which radio resources. For instance, the base station may
determine to allocate a frequency 1n the range of 100 MHz
and 101 MHz for a downlink data transmission 1n 3.2 seconds
to auser 1 for 0.2 seconds. Then, the base station may inform
this to the corresponding terminal such that the terminal may
receive the downlink data. Similarly, the base station may
determine when and which terminal uses which amount of
radio resources for an uplink data transmission. Then, the
base station may inform this to the corresponding terminal
such that the terminal may perform the data transmission for
the certain period of time. Contrary to the related art, dynamic
management of the radio resources by the base station can be
elfective. The related art terminal 1s allowed to continue to use
a radio resource as long as a call 1s connected. However, this
would be unreasonable 1n consideration of a recent trend in
which various services are based on the IP packet. This 1s
because most of the packet services do not continuously
generate a packet while the call 1s connected, resulting 1n
many periods for not transmitting any data or packets. In this
case, 1t would be very ineificient to continue to allocate radio
resources to one terminal. In order to solve this problem, the
E-UTRAN system has adopted the above-described alloca-
tion method for radio resources only 1f 1t 1s needed by the
terminal and only when any service data 1s available.

Hereinatter, description of an RRC state of a terminal and
a RRC connection method will be given 1n detail. The RRC
state refers to whether the RRC of the terminal 1s logically
connected to the RRC of the E-UTRAN, thereby forming a
logical connection with the RRC of the E-UTRAN. If the

RRC of the terminal forms a logical connection with the RRC
of the E-UTRAN, this 1s referred to as an “RRC connected

state.” Conversely, 11 there 1s no logical connection between
the RRC of the terminal and the RRC of the E-UTRAN, this

1s referred to as an “RRC idle state.”” When the terminal 1s 1n
the RRC connected state and, accordingly, the E-UTRAN can
recognize the existence of the corresponding terminal accord-
ing to units of cells, the E-UTRAN can effectively control the
terminal. On the other hand, the E-UTR AN cannot recognize
a terminal that 1s 1n 1dle state. The terminal 1n 1dle state can be
managed by the CN according to units of location areas or
units of tracking areas, which are areas larger than the cell.
Specifically, the existence of a terminal 1n i1dle state 1s only
recognized according to units of large areas, such as location
areas or tracking areas, and the terminal must transition into
the connected state 1n order to receive typical mobile com-
munication services such as voice or data.

When a user mitially turns on the power of the terminal, the
terminal first detects an appropriate cell and maintains its idle
state 1n the corresponding cell. The terminal 1n 1dle state
forms an RRC connection with the RRC of the E-UTRAN

through the RRC connection procedure and transitions into
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the RRC connected state when the RRC connection needs to
be formed. There are several instances 1n which a terminal 1n

idle state 1s required to form the RRC connection. For
example, an uplink data transmission may be required due to
a call attempt by a user or the transmission ol a response
message 1n response to a paging message recerved from the
E-UTRAN may be required.

Hereinafter, description of system information will be
given. The system information may include all required infor-
mation that a terminal should know for a connection with a
base station. Accordingly, before the terminal attempts to
connect to the base station, 1t should recerve all system 1nfor-
mation and always have the most updated system 1nforma-
tion. In addition, considering that all terminals within one cell
should know the system information, the base station peri-
odically transmits the system information.

The system imnformation may be divided into a Master

Information Block (MIB), a Scheduling Block (SB), a Sys-
tem Information Block (SIB), and the like. The MIB serves to
inform the terminal about a physical construction of a corre-
sponding cell (e.g., a bandwidth, and the like). The SB serves
to inform the terminal about transmission information of
SIBs (e.g., a transmission period and the like). The SIB refers
to a collection (aggregate) of system information that 1s
related to each other. For instance, some SIBs may include
information of neighboring cells only, and other SIBs may
include information about an uplink radio channel only used
by the terminal.

DISCLOSURE OF INVENTION

Technical Solution

In the related art, if a certain terminal 1s to provide an
MBMS capability, the terminal should support a variety of
MBMS transmission schemes in which the base station may
use for transmission. For instance, if the cell provides the
MBMS service, the terminal supporting the MBMS service
should be able to receive the MBMS service regardless of the
cells 1n which the terminal 1s camping on. Here, each cell
would provide an MBMS service via an optimized transmis-
sion based on their conditions. Thusly, each terminal should
support a variety of MBMS service transmission schemes.
However, 1 the terminal that does not support the MBMS
service recerves a frame using the MBMS service scheme, the
terminal would receive incorrect information, thereby caus-
ing the call to be disconnected.

Therelfore, an object of the present invention 1s to provide a
method for effectively informing, by a network or a base
station, terminals about information of each frame transmait-
ted from a cell 1n a radio communication system providing an
MBMS service.

To achieve this and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s provided a method of
receiving a point-to-multipoint service in wireless communi-
cation system, the method including: receiving time informa-
tion related to a multi-cell transmission scheme for the point-
to-multipoint service; and performing a next operation
according to the received time information.

To achieve this and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s also provided a method of
receiving a point-to-multipoint service in wireless communi-
cation system, the method comprising: recerving time infor-
mation related to a multi-cell transmission scheme for the
point-to-multipoint service; and performing a measurement




US 8,203,988 B2

S

process or a monitoring of a downlink channel with consid-
eration of the recerved time iformation.

To achieve this and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s also provided a mobile
terminal for receiving a point-to-multipoint service in a wire-
less communications system, the mobile terminal compris-
ing: a transcerver adapted to transmit or receive the point-to-
multipoint service; a memory adapted to store the transmitted
or recerved point-to-multipoint service via the transceiver or
from an external source; and a processor cooperating with the
transceiver and the memory and adapted to perform the steps
of, recetving time information related to a multi-cell trans-
mission scheme for the point-to-multipoint service; and per-
forming a measurement process or a monitoring of a down-
link channel with consideration of the recerved time
information.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more appar-
ent from the following detailed description of the present
invention when taken 1n conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated 1n and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 shows an exemplary network structure of an
Evolved Universal Mobile Telecommunications System
(E-UMTS) as a mobile communication system to which a
related art and the present invention are applied;

FIG. 2 shows an exemplary view of related art control plane
architecture of a radio 1nterface protocol between a terminal
and an E-UTRAN:;

FIG. 3 shows an exemplary view of related art user plane
architecture of a radio interface protocol between a terminal
and an E-UTRAN;

FIG. 4 shows an exemplary view of a related art physical
channel structure for control channel transmission;

FIG. 5 shows an exemplary MBMS service data transmis-
s1on using a single-cell transmission scheme;

FIG. 6 shows an exemplary MBMS service data transmis-
s1on using a multi-cell transmission scheme; and

FI1G. 7 shows an exemplary reception operation of a termi-
nal according to the present invention.

MODE FOR THE INVENTION

One aspect of this disclosure relates to the recognition by
the present inventors about the problems of the related art as
described above, and further explained hereafter. Based upon
this recognmition, the features of this disclosure have been
developed.

Although this disclosure 1s shown to be implemented 1n a
mobile communication system, such as a UMTS developed
under 3GPP specifications, this disclosure may also be
applied to other communication systems operating in confor-
mity with different standards and specifications.

Hereinafter, description of structures and operations of the
preferred embodiments according to the present invention
will be given with reference to the accompanying drawings.

In general, the wireless network may provide the MBMS
Control Channel (MCCH) and the MBMS Tratil
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(MTCH) for an MBMS service. The MCCH 1s used for trans-

mitting MBMS control information to a terminal. The MTCH

1s used for transmitting the MBMS service to the terminal.
The MBMS service 1s comprised of one session or a plurality
ol sessions, and only one session should exist for single time
period (or duration). The wireless network may transmit an
MBMS notification message in order to inform a session start
of the MBMS service or a change of the MBMS control
information. The notification message may be transmitted via

the MCCH channel. Meanwhile, through the MBMS Indica-
tor Channel (MICH), the wireless network notifies the termi-
nal whether or not a MBMS notification message or control
information for a specific service has been changed (modi-
fied).

The MBMS service may be divided into a multi-cell ser-
vice which 1s provided a service of the same contents from a
plurality of cells, and a single-cell service which 1s provided
from a single cell only.

FIG. § shows an exemplary MBMS service data transmis-
sion using a single-cell transmission scheme. Referring to
FIG. 5, the terminal 1s configured to receive data only from a
specific cell 1n which the terminal 1s camping on. In addition,
the single-cell service 1s configured to be transmitted only in
an area of the specific cell via the transport channel Downlink
Shared Channel (DL SCH). That 1s, 1t indicates the MBMS
service data transmission scheme using the DL SCH. Here,
the single-cell service does not support the MBMS service
transmission combination of a plurality of cells.

FIG. 6 shows an exemplary MBMS service data transmis-
sion using a multi-cell transmission scheme. Referring to
FIG. 6, a terminal 1s configured to receive a signal or MBMS
service data of the same content from a specific cell 1n which
the terminal 1s camping on as well as from another cell, other
than the specific cell. Here, the multi-cell service 1s transmit-
ted via the transport channel Multicast Channel (MCH). That
1s, the MCCH and MTCH are mapped onto the MCH. In
additionj 1f the terminal receives the multi-cell service via the
MCH channel, the terminal may recerve the multi-cell service
by combining the same multi-cell services which are trans-
mitted from multiple cells using an MBMS Single Frequency
Network (MBSFN) scheme.

As described above, 1f a certain terminal 1s to provide an
MBMS capability, the terminal should support a variety of
MBMS transmission schemes in which the base station may
use for transmission. For instance, if the cell provides an
MBMS service, the terminal supporting the MBMS service
should be able to receive the MBMS service regardless of the
cells 1n which the terminal 1s camping on. Here, each cell
would provide an MBMS service via an optimized transmis-
s1on based on their conditions. Thusly, each terminal should
support a variety of MBMS service transmission schemes.

However, the MCH which 1s transmitted 1in the MBSFN
scheme and the DL-SCH which 1s not transmitted 1n the
MBSFEN scheme have a different physical architecture (con-
struction). For instance, the number of symbols, a reference
symbol, etc. which can be used during one frame duration
may be different from each other. Accordingly, the terminal
should acknowledge which specific frame 1s transmitted
using the MBSFN scheme.

In particular, in the L'TE system, all terminals do notalways
support the MBMS capability. Here, a terminal that does not
support the MBMB service would not support the MBSFN
scheme. In this case, 11 the terminal that does not support the
MBMS recerves a frame using the MBSFEFN scheme, the ter-
minal would receive incorrect information, thereby causing
the call to be disconnected.
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Accordingly, the present invention 1s to provide a method
for effectively informing, by the base station, the terminals
information about each frame transmitted from a cell. More
specifically, the base station may inform the terminal about
time information when data 1s to be transmitted via the MCH
channel. In addition, the base station may inform the terminal
about time information when the MCH channel 1s to be used.

Further, the base station may inform the terminal about time
information when the data i1s to be transmitted using the

MBSFN scheme, or when the MBSFN scheme 1s to be used.

In addition, according to the present invention, the base
station may inform the terminal about time information when
terminals having a specific capability only may appropnately
receive the data, or when terminals using a specific service
only may appropriately receive the data. The base station may
inform the terminal about time information when the terminal
that does not have a certain capability 1s not required to
recerve data, or when the terminal that does not have a certain
capability 1s not required to recerve the downlink channel.
Also, the base station may inform the terminal about time
information when a terminal that does not use a specific
service 1s not required to receive data, or when the terminal
that does not use the specific service 1s not required to receive
the downlink channel.

Here, 1 a certain terminal that does not have the specific
capability receives the time information, the certain terminal
does not receive the downlink channel for such time duration.
In this case, the terminal does not receive the downlink chan-
nel, thereby not performing a measurement process for the
cell which transmits the downlink channel. In addition, 1f a
certain terminal that does not have the specific capability
recetves the time information, the certain terminal does not
attempt to recerve data during the time duration. That 1s, the
terminal considers that the data 1s not transmuitted to the ter-
minal itself during the time duration indicated by the time
information. Accordingly, the terminal considers that infor-
mation indicating the data transmission would not be trans-
mitted to the terminal itself during the time duration indicated
by the time information, as well as allocation of radio
resources would not be performed to the terminal. In this case,
the terminal does not receive the downlink channel, thereby
not performing the measurement process for the cell which
transmits the downlink channel.

In the process described in the present invention, the time-
related information may be transmitted via the Broadcast
Channel (BCH) or the L1/L2 control channel, 1.e., the Physi-
cal Downlink Control Channel (PDCCH). In addition, the
time-related information may indicate Transmission Time
Interval (T'T1) information or frame information. Also, the
specific capability of the terminal, as described above, may
denote capabilities of recerving a channel transmitted 1n the
MBSFEFN scheme, recetving a frame transmitted in the
MBSFEN scheme, recerving the MCH channel, recerving the
frame 1n which the MCH channel 1s transmitted, or receiving
the multi-cell service transmitted as the same signal through
the plurality of cells. In the process described 1n the present
invention, the specific service may denote the MBMS service,
the service transmitted via the MCH channel, the service
transmitted via the MBSFN scheme, or the service transmit-
ted via the multi-cell transmission scheme.

FIG. 7 shows an exemplary reception operation of a termi-
nal in a communication system providing the MBMS service
according to the present invention.

First, 1t 1s assumed that the terminal as shown 1n the FIG. 7
does not support the MBMS service or does not recerve,
through the MBSFN, the MBMS service that it desires to
receive. If the terminal receives the MBSEFN information
from the base station through the System Information Block
(SIB), and then checks at which time duration the MBSEN 1s

used, based on the recetved MBSFN information. Thereafter,
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the terminal neither receives the downlink channel in the
period the MBSFEN 1s used, nor performs the measurement
process. However, 1n other time duration, in which other than
the time duration 1n which the MBSFEN 1s used, the terminal
may receive the downlink channel or perform the measure-
ment process 1f 1t 1s needed.

If the terminal supports the MBMS service or receives,

through the MBSFN, the MBMS service that it desires to
recetrve, the terminal would receive the MBSFN information

from the base station through the SIB, and then checks at
which time duration the MBSFN 1s used, based on the
received MBSFN information. Thereafter, the terminal may
receive a point-to-multipoint service or MBMS service by
using the multi-cell transmission scheme 1n the period in
which the MBSFN scheme 1s used.

Therefore, the present disclosure has an effect of reducing,
the power consumption of the terminal by effectively receiv-
ing, by the terminal, the downlink channel based on 1nforma-
tion about the time duration related to information of each
frame transmitted to the cell from the base station, 1n particu-
lar, the MBMS service.

The present disclosure may provide a method of receiving,
a point-to-multipoint service 1 wireless communication sys-
tem, the method comprising: recerving time information
related to a multi-cell transmission scheme for the point-to-
multipoint service; and performing a next operation accord-
ing to the received time information, wherein the next opera-
tion 1s performed by determining whether the point-to-
multipoint service 1s provided using the multi-cell
transmission scheme, the point-to-multipoint service 1s
received based on the time information if the point-to-multi-
point service 1s provided using the multi-cell transmission
scheme, the multi-cell transmission scheme 1s MBSFN
(MBMS Single Frequency Network), the time information
indicates a specific time when to perform the multi-cell trans-
mission scheme, the time information is received via a SIB
(System Information Block), the time information 1s received
through a BCH (Broadcast Channel) or a PDCCH (Physical
Downlink Control Channel), the time information 1s related
to TTI (Transmission Time Interval) information or frame
information, and the time information indicates at least one of
a time pattern, a starting time, an ending time, or a time period
that the multi-cell transmission scheme 1s performed.

It can be also said that the present disclosure may also
provide amethod of recerving a point-to-multipoint service in
wireless communication system, the method comprising:
receiving time nformation related to a multi-cell transmis-
s10n scheme for the point-to-multipoint service; and perform-
Ing a measurement process or a monitoring of a downlink
channel with consideration of the recerved time 1information,
wherein the measurement process or the monitoring of the
downlink channel 1s not performed at a time 1ndicated by the
received time information if a capability of corresponding
terminal does not satisty a certain condition, the capability of
corresponding terminal 1s determined by whether or not the
corresponding terminal 1s capable to receive a transmitted
channel or a transmitted frame 1n the multi-cell transmission
scheme, the multi-cell transmission scheme 1s MBSFN
(MBMS Single Frequency Network), and the point-to-multi-
point service 1s a MBMS service.

The present disclosure may also provide a mobile terminal
for receiving a point-to-multipoint service in a wireless coms-
munications system, the mobile terminal comprising: a trans-
ceiver adapted to transmit or receive the point-to-multipoint
service; amemory adapted to store the transmitted or received
point-to-multipoint service via the transceiver or from an
external source; and a processor cooperating with the trans-
ceiver and the memory and adapted to perform the steps of,
receiving time nformation related to a multi-cell transmis-
s10n scheme for the point-to-multipoint service; and perform-
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Ing a measurement process or a monitoring of a downlink
channel with consideration of the receirved time information.
Although the present disclosure 1s described 1n the context
of mobile communications, the present disclosure may also
be used 1n any wireless communication systems using mobile
devices, such as PDAs and laptop computers equipped with
wireless communication capabilities (1.e. interface). More-
over, the use of certain terms to describe the present disclo-
sure 1s not intended to limit the scope of the present disclosure
to a certain type of wireless communication system. The
present disclosure 1s also applicable to other wireless com-
munication systems using different air interfaces and/or
physical layers, for example, TDMA, CDMA, FDMA,
WCDMA, OFDM, EV-DO, Wi-Max, Wi-Bro, etc.

The exemplary embodiments may be implemented as a
method, apparatus or article of manufacture using standard
programming and/or engineering techniques to produce soft-
ware, irmware, hardware, or any combination thereof. The
term “‘article of manufacture™ as used herein refers to code or
logic implemented 1in hardware logic (e.g., an integrated cir-
cuit chip, Field Programmable Gate Array (FPGA), Applica-
tion Specific Integrated Circuit (ASIC), etc.) or a computer
readable medium (e.g., magnetic storage medium (e.g., hard
disk drives, floppy disks, tape, etc.), optical storage (CD-
ROMs, optical disks, etc.), volatile and non-volatile memory
devices (e.g., EEPROMSs, ROMs, PROMs, RAMs, DRAMs,
SRAMSs, firmware, programmable logic, etc.).

Code 1n the computer readable medium may be accessed
and executed by a processor. The code 1n which exemplary
embodiments are implemented may further be accessible
through a transmission media or from a file server over a
network. In such cases, the article ol manufacture 1n which
the code 1s implemented may comprise a transmission media,
such as a network transmission line, wireless transmission
media, signals propagating through space, radio waves, inira-
red signals, etc. Of course, those skilled 1n the art will recog-
nize that many modifications may be male to this configura-
tion without departing from the scope of the present
disclosure, and that the article of manufacture may comprise
any information bearing medium known 1n the art.

As the present disclosure may be embodied in several
forms without departing from the spirit or essential charac-
teristics thereof, it should also be understood that the above-

described embodiments are not limited by any of the details of

the foregoing description, unless otherwise specified, but
rather should be construed broadly within 1ts spirit and scope
as defined 1n the appended claims, and therefore all changes
and modifications that fall within the metes and bounds of the
claims, or equivalents of such metes and bounds are therefore
intended to be embraced by the appended claims.
The mvention claimed 1s:
1. A method of receving a point-to-multipoint service 1n
wireless communication system, the method comprising:
receiving time information related to a multi-cell transmis-
sion scheme for the point-to-multipoint service;
determining whether the point-to-multipoint service 1s
provided using the multi-cell transmission scheme;
if 1t 1s determined that the point-to-multipoint service 1s
provided using the multi-cell transmission scheme,
determining whether a reception of the point-to-multi-
point service can be performed using the multi-cell
transmission scheme;
if 1t 1s determined that the reception of the point-to-multi-
point service can be performed using the multi-cell
transmission scheme, recerving the point-to-multipoint
service via a downlink channel according to the received
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time information, wherein the time information indi-
cates at least two of a time pattern, a starting time, an
ending time, or a time period that the multi-cell trans-
mission scheme should be performed; and

11 1t 1s determined that the reception of the point-to-multi-
point service can not be performed using the multi-cell
transmission scheme, pausing to receive the point-to-
multipoint service via the downlink channel according
to the received time information, wherein the time infor-
mation indicates at least two of a time pattern, a starting
time, an ending time, or a time period that the reception
of the point-to-multipoint service should be paused,

wherein the point-to-multipoint service 1s a Multimedia
Broadcast/Multicast Service (MBMS) service, and

wherein the multi-cell transmission scheme 15 MBMS
Single Frequency Network (MBSFEFN).

2. A mobile terminal for recerving a point-to-multipoint
service 1n a wireless communications system, the mobile
terminal comprising;

a transceiver adapted to transmit or receive the point-to-

multipoint service;

a memory adapted to store the transmitted or received
point-to-multipoint service via the transceiver or from
an external source; and

a processor cooperating with the transcerver and the
memory and adapted to perform the steps of,

recerving time information related to a multi-cell transmis-
sion scheme for the point-to-multipoint service;

determiming whether the point-to-multipoint service 1s
provided using the multi-cell transmission scheme;

i1 1t 1s determined that the point-to-multipoint service 1s
provided using the multi-cell transmission scheme,
determining whether a reception of the point-to-multi-
point service can be performed using the multi-cell
transmission scheme:

11 1t 1s determined that the reception of the point-to-multi-
point service can be performed using the multi-cell
transmission scheme, recerving the point-to-multipoint
service via a downlink channel according to the received
time information, wherein the time information indi-
cates at least two of a time pattern, a starting time, an
ending time, or a time period that the multi-cell trans-
mission scheme should be performed; and

11 1t 1s determined that the reception of the point-to-multi-
point service can not be performed using the multi-cell
transmission scheme, pausing to receive the point-to-
multipoint service via the downlink channel according
to the recerved time 1nformation, wherein the time infor-
mation 1indicates at least two of a time pattern, a starting
time, an ending time, or a time period that the reception
of the point-to-mult1 point service should be paused

wherein the point-to-multipoint service 1s a Multimedia
Broadcast/Multicast Service (MBMS) service, and

wherein the multi-cell transmission scheme 1s MBMS
Single Frequency Network (MBSFEN).

3. The method of claim 1, wherein the time information 1s

received via a SIB (System Information Block).

4. The method of claim 1, wherein the time information 1s
received through a BCH (Broadcast Channel) or a PDCCH

(Physical Downlink Control Channel).

5. The method of claim 1, wherein the time information 1s
related to T'T1 (Transmission Time Interval) information or
frame 1information.
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